We have carried out a back reflection x-ray standing-wave investigation to study the adsorbatesubstrate bond length and bonding site for the system Rb/Cu(111). Our low-energy electron diffraction study showed an ordered (2X2) phase for one monolayer of Rb on Cu(111) (8=0.25). By measuring both the (111)and (111)Bragg reflections at this coverage, we determine the Rb adsorption to be in the top site. We observe a high degree of order in the Rb overlayer perpendicular to the surface, with large disorder parallel to the surface.
I. INTRODUCTION The adsorption of alkali atoms on metal surfaces has for a long time been the subject of both experimental and theoretical studies. ' The interest in these systems is due in large part to the expectation that the alkalis serve as good model systems for studying metal adsorption and the metallization of overlayers on surfaces. The study of the geometry of alkali-metal adsorbates and alkaliinduced changes in the substrate structure for alkalis adsorbed on metal surfaces has revealed surprising results in the past few years.
For one, it was previously assumed that alkalis adsorb in high-coordination sites on low index, atomically Bat metal surfaces due to their simple electronic structure. However, recent experimental evidence has shown that alkali adsorbates occupy top sites in several cases.
In addition, in these top-site studies the effective hard-sphere radius of the adsorbed alkali is much smaller than its metallic radius. This implies that understanding of these chemisorption systems
is not yet complete.
We have performed a low-energy electron diffraction (LEED) study for the Rb/Cu(111) system at room temperature. ' We found an ordered (2X2) phase for one monolayer of Rb on Cu(111), suggesting a single site of occupation. This observation makes this system a good candidate for investigation with the x-ray standing-wave technique. In this paper we report detailed measurements of a structural study of Rb adsorption on Cu(111) using back reflection x-ray standing waves (BRXSW). (111)reflection, the x-ray beam was incident normal to the sample surface. For the (111) reflection, the x-rays were incident at 70. 53' to the surface normal. In each case the amplitude variation and phase shift of the XSW in the Cu substrate was monitored by measuring the Cu LMM Auger electron yield at 920-eV kinetic energy as the photon energy was scanned through the back reflection Cu(111) dynamical Bragg difFraction condition around 2975 eV. The adsorbed Rb atomic position relative to the Cu lattice was determined by monitoring the Rb 2p3/2 photoemission peak at 1170-eV kinetic energy while performing the photon-energy scan through the Bragg rocking curve. In Fig. 1 , we present a typical electron-energy distribution curve of the region containing the relevant peaks. In addition, further photonenergy scans were recorded at electron kinetic energies 10 eV above each of these peaks; these were used for background subtraction and for determining the true electron yield response. Simultaneously with the XSW signal, the reflectivity spectra were measured with two nickel grids.
III. RESULTS
In Fig. 2 (111) and (111) (111) and (111) (111) surface-extended x-ray-adsorption fine structure (SEXAFS). In both cases, these results were attributed to a higher surface Debye-Wailer factor for the alkali overlayer parallel to the surface than in the perpendicular direction, i.e. , the Rb atoms vibrate relatively easier parallel to the surface than perpendicular (dynamic disorder Table II ). 
